Switchgrass for Biomass Production by Rasnake, Monroe et al.
University of Kentucky 
UKnowledge 
International Grassland Congress Proceedings XIX International Grassland Congress 
Switchgrass for Biomass Production 
Monroe Rasnake 
University of Kentucky 
D. Parrish 
Virginia Polytechnic Institute & State University 
Garry D. Lacefield 
University of Kentucky 
D. Wolf 
Virginia Polytechnic Institute & State University 
Follow this and additional works at: https://uknowledge.uky.edu/igc 
 Part of the Plant Sciences Commons, and the Soil Science Commons 
This document is available at https://uknowledge.uky.edu/igc/19/13/7 
This collection is currently under construction. 
The XIX International Grassland Congress took place in São Pedro, São Paulo, Brazil from 
February 11 through February 21, 2001. 
Proceedings published by Fundacao de Estudos Agrarios Luiz de Queiroz 
This Event is brought to you for free and open access by the Plant and Soil Sciences at UKnowledge. It has been 
accepted for inclusion in International Grassland Congress Proceedings by an authorized administrator of 
UKnowledge. For more information, please contact UKnowledge@lsv.uky.edu. 
ID # 13-09
SWITCHGRASS FOR BIOMASS PRODUCTION
M. Rasnake1, D. Parrish2, G. Lacefield1, and D. Wolf2
1University of Kentucky, College of Agriculture, Princeton, Kentucky
2Virginia Polytechnic Institute & State University, Blacksburg, Virginia
Abstract
Six cultivars of switchgrass (Panicum virgatum) were established in 1993 at Princeton,
Kentucky, USA.  Two harvest systems were used: two cuttings per year in mid-June and November
and one cutting per year in November.  Biomass yield and stand survival were evaluated.  Lowland
cultivars produced more biomass than upland cultivars in both cutting managements.  Upland
cultivars did better in a two cut system while the other cultivars showed little difference.  Excellent
stands of all cultivars were maintained under both cutting managements.
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Introduction
There is interest in the US and other countries to develop renewable energy resources to
supplement or replace non-renewable sources (Samson, 1991; Tietz, 1991; Graham, 1993). 
Switchgrass has been identified as the species with the greatest potential for biomass production
because of high yields, perennial growth, low nutrient requirements and ability to grow on marginal
land (Graham, 1993; Parrish, et al., 1993).  It also has multiple additional uses as livestock feed,
wildlife habitat, and soil conservation.  Some research has been conducted with switchgrass
(McKenna and Wolf, 1990; Parrish, et al., 1993; Reed, et al., 1993; Parrish, et al., 1997), but more
is needed on management systems, cultivar selection, and fertility needs.  This research is part of a
multi-state project coordinated through Virginia Polytechnic Institute and State University with
funding provided by the United States Department of Energy through the Oak Ridge National
Laboratory in Knoxville, TN.
Materials and Methods
Plots were no-till seeded in 1993 at Princeton, Kentucky (37E 08' N Latitude; 87E 50' W
Longitude) on a Zanesville silt loam soil (Fine-silty, mixed, mesic Typic Fragiudalf).  The soil was
tested and lime, phosphate, and potassium added as needed (100 kg/ha P2O5 and K2O).  Six cultivars
of switchgrass (Ball, et al., 1996) including two upland entries (Cave-in-Rock and Shelter) and four
lowland entries (Alamo, Kanlo and two experimental lines from North Carolina) were seeded in 2.4
x 6.1 m plots.  Eight sets of these plots were seeded in order to provide for two harvest managements
and four replications.  The two harvest managements included two cuttings per year (in June and
November) and one cutting per year (in November).  Nitrogen was applied at a rate of 100 kg/ha in
April for the one-cut and 50 kg/ha in April followed by 50 kg/ha after the first cut of the two-cut
treatments.  Samples were weighed at each cutting to determine biomass yields and subsamples taken
for moisture analysis.  This paper will discuss the results of six years of research.
Results and Discussion
The dry matter yields [Mg (tonne)/ha] of switchgrass cultivars are shown in Table 1 for the
one-cut management and Table 2 for the two-cut management.  The two upland cultivars tended to
be lower yielding than the lowland cultivars in the one-cut management.  However, in the two cut
management, Cave-in-rock compared favorably with the lowland cultivars.  Shelter had the lowest
yield overall while Alamo was the highest.  Except for the first year (1994), yield differences between
the two cutting managements were small and inconsistent.  The two-cut management was better in
two years, while the one-cut management was better in three years.  It appears this may be due to
rainfall in July and August in that the one-cut system does best in dry years while the two-cut system
does best in wet years.
The upland cultivars showed more of a difference in favor of the two-cut system.  However,
most of this difference was due to the Cave-in-rock cultivar.  The differences due to cutting
management were small for the lowland and experimental cultivars.  The experimental lines did a little
better with one cutting while the lowland cultivars did better with two cuttings.
Stands were checked visually each year and no problems were encountered.  The two
experimental cultivars started out with poor stands, but the size of individual plants compensated to
produce good yields.  In the one-cut system, these cultivars grew in excess of three meters tall.
For purposes of biomass production, the best management system included lowland cultivars
of switchgrass harvested once each year.  This system produced high dry matter yields (15 Mg/ha)
with a minimum of labor and other inputs.  Since switchgrass is a long-lived perennial that can
produce high yields on marginal soils with low inputs, it does have great potential as a biofuels crop.
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Table 1 - Biomass yields of switchgrass at Princeton, KY.  One-cut management with only one harvest at the end of the
season in November
Cultivar 1994 1995 1996 1997 1998 1999 Av.

















































LSD 0.05 1.4 2.4 1.6 2.2 2.1 3.4
* = lowland
** = upland
Table 2 - Biomass yields of switchgrass at Princeton, KY.  Two-cut management with one harvest in June and one in
November
Cultivar 1994 1995 1996 1997 1998 1999 Av.

















































LSD 0.05 1.4 2.4 1.6 2.2 2.1 3.4
* = lowland
** = upland
